CONTINUOUS WEB OF BREATHER POUCHES AND 

AUTOMATED METHOD OF PACKAGING 
MEDICAL DEVICES UTILIZING SUCH POUCHES 



Field of Invention 

The invention relates to pouches for packaging medical devices and methods of 
packaging medical devices. More particularly, the invention relates to display pouches useful for 
the sterilization packaging of medical devices and automated methods for the sterilization 
packaging of medical devices. 

Background 

Packaging pouches for medical devices typically comprises a transparent thermoplastic 
sheet, such as polycoated polyester, polycoated nylon, polyethylene or polypropylene film, 
thermally sealed along the periphery to a gas permeable microbial barrier layer, such as medical 
grade paper or spunbound polyolefin, hereinafter referenced as a breather pouch. 

One of the more popular materials for use as the gas permeable microbial barrier layer is 
a spunbonded polyolefin material known as TYVEK® (a registered trademark of E.L du Pont de 
Nemours and Company). TYVEK® spunbonded polyolefin has been in use for a number of 
years as a material for sterile packaging applications because of its light weight, excellent 
strength, good microbial barrier properties, and reasonable permeability to sterilization gases 
such a ethylene oxide and hydrogen peroxide. 

Breather pouches allow medical devices retained within the pouch to be sterilized after 
the device has been sealed within the pouch by a process known as medical sterilization 
packaging. Briefly, medical sterilization packaging is a packaging method which involves 
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placement of the medical device within a breather pouch, thermally sealing the breather pouch, 
and exposing the pouch to a sterilizing gas, such as ethylene oxide or hydrogen peroxide. The 
sterilizing gas will penetrate through the gas permeable layer of the breather pouch and sterilize 
the medical device within the pouch without disturbing the sealed condition of the pouch. 

5 

Breather pouches are generally provided as stacks of single pouches having one open end 
to manufacturers of medical devices. The medical devices are placed within each pouch by hand 
and the open end of the pouch thermally sealed by hand. Such hand packaging of medical 
devices is slow, labor intensive and expensive. Hence, a need exists for an automated method of 
10 packaging medical devices into breather pouches. 

B Summary of the Invention 
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\|5 A first aspect of the invention is a longitudinally continuous web defining a 

"|I plurality of breather pouches. 
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m A first embodiment of the first aspect of the invention (hereinafter referenced as a 

I /J top-feed web) is a web having superimposed first and second layers sealingly engaged 
|3o along the lateral sides. The first layer is a gas permeable microbial barrier layer. The 

second layer is a thermoplastic gas impermeable layer. Sequential pouches are separated 
by a laterally extending line of weakness in one of the layers paired with a laterally 
extending line of separation in the other layer. 

25 A second embodiment of the first aspect of the invention (hereinafter referenced 

as a side-feed web) is a longitudinally continuous web having superimposed first and 
second layers sealingly engaged along one lateral end. The first layer is a gas permeable 
microbial barrier layer. The second layer is a thermoplastic gas impermeable layer. 
Sequential pouches are separated by longitudinally spaced and laterally extending paired 

30 lines of weakness in the first and second layers. The first and second layers are also 
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sealed along a pair of laterally extending seal lines located proximate each paired line of 
weakness. The individual laterally extending seal lines in each pair of laterally extending 
seal lines are separated by a paired lines of weakness. 

A second aspect of the invention is an automated method of packaging a medical 
device using a continuous web defining a plurality of breather pouches. 

A first embodiment of the second aspect of the invention uses the top-feed web of 
the first aspect of the invention. 

The first embodiment of the second aspect of the invention includes the steps of 
(i) obtaining a top-feed web of breather pouches, (ii) automatically conveying the web in 
a machine direction until the leading pouch is positioned at a fill location, (iii) 
automatically transversely separating the first and second layers of the leading pouch 
along the second end of the leading pouch so as to open the second end of the leading 
pouch, (iv) placing a medical device within the retention chamber defined by the leading 
pouch through the open second end of the leading pouch, (v) sealing the second end of 
the leading pouch with the medical device retained within the retention chamber, (vi) 
automatically detaching the leading pouch from the trailing pouch along the line of 
weakness in the first layer between the leading pouch and the immediately trailing pouch 
after step (iv), and (vii) repeating steps (ii) through (vi) for subsequent pouches in the 
web. 

A second embodiment of the second aspect of the invention uses the side-feed 
web of the second aspect of the invention. 

The second embodiment of the second aspect of the invention includes the steps 
of (i) obtaining a side-feed web of breather pouches, (ii) automatically conveying the web 
in a machine direction until the leading pouch is positioned at a fill location, (iii) 
automatically transversely separating the first and second layers of the web along the first 



lateral side of the web so as to provide access to the retention chamber defined by the 
leading pouch, (iv) placing a medical device within the retention chamber defined by the 
leading pouch through the open lateral side of the web 5 (v) sealing the leading pouch 
along the lateral side of the web with the medical device retained within the retention 
chamber, (vi) automatically detaching the leading pouch from the trailing pouch along the 
lines of weakness in the first and second layers between the leading pouch and the 
immediately trailing pouch after step (iv), and (vii) repeating steps (ii) through (vi) for 
subsequent pouches in the web. 



Brief Description of the Drawings 

Figure 1 is a top view of the leading end of one embodiment of a top-feed continuous web 
of breather pouches. 

Figure 2 is a top view of an individual breather pouch separated from the 
continuous web of breather pouches shown in Figure 1 , with a corner of the thermoplastic 
gas impermeable layer lifted to reveal the gas permeable microbial barrier layer. 

Figure 3 is an enlarged top view of a portion of the continuous web of breather 
pouches shown in Figure 1, with the thermoplastic gas impermeable layer separated along 
the line of weakness and lifted from supplementary comers on sequential pouches to 
reveal the line of weakness in the gas permeable microbial barrier layer between the 
sequential pouches. 

Figure 4 is an enlarged end view of the open end of the breather pouch shown in 
Figure 2. 

Figure 5 is an end view of the open end of the breather pouch shown in Figure 4 
with the layers separated to allow access to the retention chamber defined by the pouch. 



Figure 6 is a top view of the breather pouch shown in Figure 2 after placement of 
a medical device within the retention chamber and sealing of the open end of the pouch. 

Figure 7 is a top view of the leading end of one embodiment of a side-feed continuous 
5 web of breather pouches. 

Detailed Description of the Invention 
Including a Best Mode 

10 

Nomenclature 
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Continuous Web 
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First Lateral Side of Continuous Web 
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Gas Permeable Microbial Barrier Layer 
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Thermoplastic Gas Impermeable Layer 
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Line of Detachment 




41 


Line of Weakness Through Gas Permeable Microbial Barrier Layer 
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Line of Separation Through Thermoplastic Gas Impermeable Layer 
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Line of Weakness Through Thermoplastic Gas Impermeable Layer 
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Processing Margin 




51 


Line of Attachment 
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Forward Edge of Processing Margin 
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100 


Individual Breather Pouch 
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Leading Breather Pouch 
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Immediately Trailing Breather Pouch 




111 


First Side of Pouch 
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Second Side of Pouch 
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113 


First End of Pouch 
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Second End of Pouch 
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Retention Chamber 
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Seal Line Along First Side of Pouch 
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Seal Line Along Second Side of Pouch 
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123 


Seal Line Along First End of Pouch 
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Seal Line Along Second End of Pouch 
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Peel Opening 
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Medical Device 
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Longitudinal Down- Web Direction 
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Latitudinal Cross- Web Direction 



fs% Definitions 

W As utilized herein, including the claims, the phrase "gas permeable microbial barrier" 

y 5 means permeable to sterilizing gases such as ethylene oxide and hydrogen peroxide and 

:| impermeable to microbial contaminants including bacteria, viruses, and spores. 

As utilized herein, including the claims, the phrase "line of separation when used in 
connection with a layer of the continuous web, means a line of continuous disconnection 
Cio extending across the entire lateral width of the layer (i.e., complete separation) or extending 

jlt.SSi 

across the majority of the lateral width of the layer leaving a connected margin at each side of the 
web (/. e. , a central opening). 

As utilized herein, including the claims, "tear strength" means the force required to 
25 separate a sheet along a line of weakness, which divides the sheet into two sections. Tear 
strength is measured with a tension measurement device such as a DFGS series Digital Force 
Gauge available from John Chatillon & Sons, Inc. of Greensboro, N.C. Briefly, the test is 
conducted by placing one section of the sheet into the clamp of the tension measuring device, 
gripping the other section by the thumb and pointer finger, and slowly pulling away from the 
30 clamp until the sheet tears along the line of weakness. 
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Continuous Web of Breather Pouches 



A first aspect of the invention is a longitudinally continuous web 10 containing a 
plurality of breather pouches 100 configured and arranged for use with automated 
packaging systems (not shown) in the sterilization packaging of medical devices 200. 

Referring to Figure 1, a first embodiment of the first aspect of the invention is a 
top-feed continuous web 10 having superimposed first 20 and second 30 layers sealingly 
engaged proximate the lateral sides 11 and 12 along longitudinally extending seal lines 
121 and 122 respectively. The web 10 includes a series of longitudinally spaced and 
laterally extending lines of detachment 40 through the web 10. Each line of detachment 
40 includes a line of weakness 41 through the first layer 20 paired with a line of 
separation 42' through the second layer 30. Alternatively, each line of detachment 40 can 
provide the line of weakness through the second layer 30 and the line of separation 
through the first layer 20. For purposes of providing a lucid disclosure, the balance of the 
disclosure shall be based upon the option in which each line of detachment 40 includes a 
line of weakness 41 through the first layer 20 paired with a line of separation 42' through 
the second layer 30. 

The first 20 and second 30 layers are also sealingly engaged along a laterally 
extending seal line 123 located proximate but longitudinally offset from each line of 
detachment 40. The laterally extending seal line 123 extends between and connects the 
longitudinally extending seal lines 121 and 122 to define a retention chamber 119 in each 
pouch 100 which is sealed along both sides and one end of the pouch 100 (i.e., both sides 
111 and 112 and one end 123 or 124) and open at the fourth side of the pouch 100 (Le. 9 
the other end 123 or 124). The line of detachment 40 separates sequential pouches 100 in 
the web 10. 

The first layer 20 is a gas permeable microbial barrier layer, such as medical grade 
paper or medical grade TYVEK® available from E.I. duPont de Numours and Company. 



The second layer 30 is a thermoplastic gas impermeable layer, such as a polycoated 
polyester, polycoated nylon, polyethylene or polypropylene film. The second layer 30 is 
preferably transparent so that the medical device 200 packaged within the pouch 100 can 
be viewed by medical personnel (not shown). 

Each paired line of weakness 41 through the first layer 20 and line of separation 
42' through the second layer 30 are preferably transversely superimposed. The line of 
weakness 41 is preferably a line of perforation formed with a perforating die (not shown) 
before or after the first 20 and second 30 layers are superimposed. A perforated line of 
weakness 41 can also be formed using a laser such as described in United States Patents 
Nos. 5,444,035 and 5,556,826. The line of separation 42' in the second layer 30 is 
preferably formed after the first 20 and second 30 layers are superimposed and the seal 
lines 121, 122 and 123 formed, by laterally kiss-cutting the second layer 30 at the desired 
locations. 

The lines of weakness 41 are individually comprised of a line along which the 
material is thinned or perforated. The tear strength of the lines of weakness 41 must be 
selected to provide a tear strength in the first layer 20 sufficient to prevent accidental and 
unintentional separation along the line of weakness 41, while allowing clean and 
consistent separation of the first layer 20 along the line of weakness 41 at the desired time 
during the automated packaging process. When the line of weakness 41 is created by a 
line of thinned material, the desired tear strength is controlled by controlling the thickness 
of material along the line of weakness 41. When the line of weakness 41 is created by 
perforations, the desired tear strength is controlled by controlling the hole density (i.e. 9 
holes per centimeter) and hole:land ratio (Le. 9 # of holes:# of lands). 

TYVEK® is very tough material with extraordinarily high tear strength. In order 
to ensure a clean tear with an acceptable tear strength along the line of weakness 41 in the 
first layer 20 when the first layer 20 is constructed of TYVEK®, the force required to tear 
the first layer 20 along the line of weakness 41 should be no more than 10%, preferably 
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no more than 5% and most preferably no more than 2% of the force required to laterally 
tear the first layer 20 without the presence of a line of weakness 41. Generally, such tear 
strengths along the line of weakness 41 in a first layer 20 constructed from TYVEK® can 
be achieved with a hole density of between about 0.4 to 0.6 holes per centimeter, and 
hole:land ratio of between about 15:1 to 25:1, preferably about 20: 1 . A perforated line of 
weakness 41 in the first layer 20 with a hole density and hole:land ratio outside these 
ranges tends to produce a line of weakness 41 which (i) prematurely separates,® does 
not separate cleanly along the perforated line of weakness 41, (iii) requires excessive 
force to achieve separation causing periodic failure during packaging, and (iv) has holes 
(not shown) which are so long that the first layer 20 will occasionally fold, crease and/or 
wrinkle at the hole (not shown) and cause periodic failure during packaging and/or a 
failed seal. 

The seal lines 121, 122, and 123 must be able to prevent the passage of microbes 
through the seal (e.g., no puckering of the first 20 or second 30 layer of material along the 
seal line 121, 122, or 123 and a seal line width of at least 3/8 inch). Seal lines 121, 122 
and 123 may be formed by thermal or ultrasonic techniques conventionally employed to 
seal breather pouches used in medical sterilization packaging. 

Seal lines 121, 122 and 123 define a retention chamber 119 in each pouch 100. 
The seal lines 121 and 123 or 122 and 123 should be laterally offset from the side 11 or 
12 and end 13 of the web 10 in at least one corner (unnumbered) to form a corner peel 
opening 130 for facilitating separation of the layers 20 and 30 by medical personnel (not 
shown) in order to gain access to the sterile medical device 200 packaged within the 
retention chamber 119 of the pouch 100. 

The continuous web 10 may be wound onto a core (not shown) to form a roll (not 
shown) or folded back upon itself at regular intervals along the laterally extending line of 
detachment 40 (e.g., each laterally extending line of detachment 40, every other laterally 



extending line of detachment 40, every tenth extending line of detachment 40, etc.) to 
form a pleated stack (not shown). 

Referring to Figure 7, a second embodiment of the first aspect of the invention is a 
side-feed continuous web 10 having superimposed first 20 and second 30 layers sealingly 
engaged proximate one lateral side 12 along a longitudinal seal line 123. The web 10 
includes a series of longitudinally spaced and laterally extending lines of detachment 40 
through the web 10. Each line of detachment 40 includes a line of weakness 41 through 
the first layer 20 paired with a line of weakness 42" through the second layer 30. The 
first 20 and second 30 layers are also sealingly engaged along laterally extending seal 
lines 121 and 122 located proximate each line of detachment 40 with the individual 
laterally extending seal lines 121 and 122 in each pair of laterally extending seal lines 121 
and 122 separated by a line of detachment 40. The longitudinally extending seal line 123 
extends between and connects the laterally extending seal lines 121 and 122 to define a 
retention chamber 119 in each pouch 100 which is sealed along both sides and one end of 
the pouch 100 {i.e., both sides 111 and 112 and one end 123 or 124) and open at the other 
end of the pouch 100 (i.e., the other end 123 or 124). The lines of detachment 40 separate 
sequential pouches 100 in the web 10. 

A processing margin 50 with an opening in the forward edge 52 of the margin 50 
is provided along the first lateral side 11 of the web 10, as is typically employed with 
side-feed continuous webs of polyethylene and polypropylene bags, for purposes of 
allowing the web 10 to be suspended along a horizontal rail (not shown) on an automatic 
side-feed packaging machine (not shown). 

As with the first embodiment of the web 10, the first layer 20 is a gas permeable 
microbial barrier layer, such as medical grade paper or medical grade TYVEK® available 
from E.I. duPont de Numours and Company, and the second layer 30 is a thermoplastic 
gas impermeable layer, such as a polycoated polyester, polycoated nylon, polyethylene or 
polypropylene film. The second layer 30 is preferably transparent so that the medical 
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device 200 packaged within the pouch 100 can be viewed by medical personnel (not 
shown). 

Each paired line of weakness 41 through the first layer 20 and line of weakness 
42" through the second layer 30 are preferably transversely superimposed, with the lines 
of weakness 41 and 42 " simultaneously formed in both layers 20 and 30 utilizing a single 
die (not shown) after the first 20 and second 30 layers are superimposed. A perforated 
line of weakness 41 and/or 42"can also be formed using a laser such as described in 
United States Patents Nos. 5,444,035 and 5,556,826. 

The lines of weakness 41 and 42" are individually comprised of a line along 
which the material of each layer 20 and 30 is thinned or perforated. The tear strength of 
the lines of weakness 41 and 42" must be selected to provide a tear strength in the 
respective layer 20 or 30 sufficient to prevent accidental and unintentional separation 
along the line of weakness 41 or 42", while allowing clean and consistent separation of 
the layers 20 and 30 along the respective line of weakness 41 or 42" at the desired time 
during the automated packaging process. When the line of weakness 41 or 42" is created 
by a line of thinned material, the desired tear strength is controlled by controlling the 
thickness of material along the line of weakness 41 or 42". When the line of weakness 41 
or 42" is created by perforations, the desired tear strength is controlled by controlling the 
hole density (Le. 9 holes per centimeter) and hole:land ratio (i.e., # of holes:# of lands). 

TYVEK® is very tough material with extraordinarily high tear strength. In order 
to ensure a clean tear with an acceptable tear strength along the line of weakness 41 in the 
first layer 20 when the first layer 20 is constructed of TYVEK®, the force required to tear 
the first layer 20 along the line of weakness 41 should be no more than 1 0%, preferably 
no more than 5% and most preferably no more than 2% of the force required to laterally 
tear the first layer 20 without the presence of a line of weakness 41. Generally, such tear 
strengths along the line of weakness 41 in a first layer 20 constructed from TYVEK® can 
be achieved with a hole density of between about 0.2 to 0.6 holes per centimeter, and 
holerland ratio of between about 15:1 to 50:1. A perforated line of weakness 41 in the 
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first layer 20 with a hole density and hole:land ratio outside these ranges tends to produce 
a line of weakness 41 which (i) prematurely separates,(ii) does not separate cleanly along 
the perforated line of weakness, (iii) requires excessive force to achieve separation 
causing periodic failure during packaging, and (iv) has holes (not shown) which are so 
5 long that the first layer 20 will occasionally fold, crease and/or wrinkle at the hole (not 
shown) and cause periodic failure during packaging and/or a failed seal. 

Polycoated polyester, polycoated nylon, polyethylene and polypropylene have 
relatively low tear strength compared to TYVEK®. In order to ensure a clean tear along 
10 the line of weakness 42" in the second layer 30 when the second layer 30 is constructed 
of polycoated polyester, polycoated nylon, polyethylene or polypropylene, the force 
ri required to laterally tear the second layer 30 along the line of weakness 42" should be no 
more than 80%, preferably no more than 50% and most preferably no more than 30% of 
UJ the force required to laterally tear the second layer 30 without the presence of a line of 
s|5 weakness 42 M . Generally, such tear strengths along the line of weakness 42" in a second 
layer 30 constructed from polycoated polyester, polycoated nylon, polyethylene or 

'■ft? ! 

polypropylene can be achieved over a wider range of hole density and holerland ratios 

C3 

m than that necessary for the first layer 20. Hence, it is preferred to simply perforate both 
Q the first 20 and second 30 layers with a single perforating dye (not shown) with the hole 
)4o density and hole:land ratio set within the ranges acceptable for the first layer 20. 

The seal lines 121, 122 and 123 must be able to prevent the passage of microbes 
through the seal {e.g., no puckering of the first 20 or second 30 layer of material along the 
seal line and a seal line width of at least 3/8 inch). Seal lines 121, 122 and 123 may be 
25 formed by thermal or ultrasonic techniques conventionally employed to seal breather 
pouches used in medical sterilization packaging. 

Seal lines 121, 122 and 123 define a retention chamber 119 in each pouch 100. 
The seal lines 121 and 123 or 122 and 123 should be laterally offset from the side 11 or 
30 12 and end 13 of the web 10 in at least one corner (unnumbered) to form a comer peel 
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opening 130 for facilitating separation of the layers 20 and 30 by medical personnel (not 
shown) in order to gain access to the sterile medical device 200 packaged within the 
retention chamber 119 of the pouch 100. 

The continuous web 10 may be wound onto a core (not shown) to form a roll (not 
shown) or folded back upon itself at regular intervals along the laterally extending line of 
detachment 40 (e.g., each laterally extending line of detachment 40, every other laterally 
extending line of detachment 40, every tenth extending line of detachment 40, etc.) to 
form a pleated stack (not shown). 

Automated Method of Packaging Medical Devices 
Within Breather pouches 

A second aspect of the invention is an automated method of packaging a medical 
device 200 in a breather pouch 100 using the continuous web 10 of the pouches 100. 

A first embodiment of the second aspect of the invention uses the first 
embodiment of the first aspect of the invention (z.e., a top-feed continuous web 10). 

The first embodiment of the second aspect of the invention includes the steps of: 
(i) obtaining a top-feed web 10 of breather pouches 100, (ii) automatically conveying the 
web 10 in a machine direction x until the leading pouch 101 is positioned at a fill 
location, (iii) automatically transversely separating the first 20 and second 30 layers of the 
leading pouch 101 along the second end 114 of the leading pouch 101 so as to open the 
second end 114 of the leading pouch 101, (iv) placing a medical device 200 within the 
retention chamber 119 defined by the leading pouch 101 through the open second end 114 
of the leading pouch 101, (v) sealing the second end 114 of the leading pouch 101 with 
the medical device 200 retained within the retention chamber 119, (vi) automatically 
detaching the leading pouch 101 from the trailing pouch 102 along the line of weakness 
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41 in the first layer 20 between the leading pouch 101 and the immediately trailing pouch 
102, and (vii) repeating steps (ii) through (vi) for subsequent pouches 100 in the web 10. 

The first embodiment of the second aspect of the invention can be conveniently 
5 performed utilizing any of the commercially available packaging machines designed for 
the automated packaging of goods into standard polyethylene and polypropylene bags 
using a continuous web of such bags. Examples of such machines include the HS-100 
Excel, H-100, HB-85, HB-65, HB-55 and HB-25 Autobag® systems available from 
Automated Packaging Systems, Inc. of Streetsboro, Ohio; the BPS1, BPS2 and the 
10 SideKick systems available from Sharp Packaging of Sussex, Wisconsin, and the TL- 
1000 system available from Advanced Poly Packaging of Akron, Ohio. Such systems 
Q may require some modifications in order to properly feed and seal the breather pouches 
: 7j 100 of the present invention as the handling of TYVEK® is substantially different that 

the handling and tearing characteristics of polyethylene and polypropylene for which such 
'tis machines were designed. Exemplary modifications may include the use of feed rollers 
in (not shown) with an increased tack in order to prevent the TYVEK® face of the pouches 
£g 100 from machine direction slippage or cross-direction wandering, and replacement of 
I W the standard heat sealing bar (not shown) with a heat sealing bar capable of providing the 
H necessary 3/8 inch wide microbial barrier seal. 

: : 

The first embodiment of the second aspect conveys the continuous web 10 to the 
fill location from above the fill location (i.e„ a top-feed method). The commercially 
available automatic packaging machines disclosed above include the electronic sensors, 
electrical controls and mechanical systems necessary for automatically achieving steps (ii) 
25 and (iii) of the process (z.e., conveying the web 10 in a machine direction x until the 

leading pouch 101 is positioned at a fill location and automatically transversely separating 
the first 20 and second 30 layers of the leading pouch 101 along the second end 114 of the 
leading pouch 101 so as to open the second end 114 of the leading pouch 101). 
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A medical device 200 is then placed, typically by hand, within the retention 
chamber 119 of the leading pouch 101 through the open second end 114 of the leading 
pouch 101. Certain medical devices 200 may be susceptible to automatic loading of the 
medical device 200 into the leading pouch 101 using automatic loading equipment such 
as vibratory bowl feeders such as the Accu-Count® Advantage, Accu-Count® 107, 1 18 
and 124, and Dac-1000 available from Automated Packaging Systems, Inc. of 
Streetsboro, Ohio; semi-automatic scales such as the Accu-Scale® 200 available from 
Automated Packaging Systems, Inc. of Streetsboro, Ohio; and conveyor systems such as 
the Maximizer® available from Automated Packaging Systems, Inc. of Streetsboro, Ohio. 

The commercially available automatic packaging machines disclosed above and 
modified as necessary, also include the electronic sensors, electronic controls and 
mechanical systems necessary for automatically achieving steps (v) and (vi) of the 
process {i.e., sealing the second end 114 of the leading pouch 101 with the medical device 
200 retained within the retention chamber 119, and automatically detaching the leading 
pouch 101 from the trailing pouch 102 along the lines of weakness 41 in the first 20 layer 
between the leading pouch 101 and the immediately trailing pouch 102). Of course, the 
line of weakness 41 in the first layer 20 must be configured and arranged with a tear 
strength suited to the specific machine employed. 

A second embodiment of the second aspect of the invention uses the second 
embodiment of the first aspect of the invention (i.e., a side-feed continuous web 10). 

The second embodiment of the second aspect of the invention includes the steps 
of (i) obtaining a side-feed web 10 of breather pouches 100, (ii) automatically conveying 
the web 10 in a machine direction x until the leading pouch 101 is positioned at a fill 
location, (iii) automatically transversely separating the first 20 and second 30 layers of the 
web 10 along the first lateral side 11 of the web 10 so as to provide access to the retention 
chamber 119 defined by the leading pouch 101 through the first lateral side 11 of the web 
10, (iv) placing a medical device 200 within the retention chamber 119 defined by the 
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leading pouch 101 through the first lateral side 11 of the web 10, (v) sealing the leading 
pouch 101 along the first lateral side 11 of the web 10 to form a seal line 124 with the 
medical device 200 retained within the retention chamber 119, (vi) trimming the 
processing margin 50 from the web 10 along a trim line (not shown) located between the 
seal line 124 and the first lateral side 11 of the web 10 so as to define the second end 114 
of the leading pouch 101, (vii) automatically detaching the leading pouch 101 from the 
trailing pouch 102 along the line of detachment 40 between the leading pouch 101 and the 
immediately trailing pouch 102, and (viii) repeating steps (ii) through (vii) for subsequent 
pouches 100 in the web 10. 

The second embodiment of the second aspect of the invention can be conveniently 
performed utilizing any of the commercially available packaging machines designed for 
the automated packaging of goods into standard polyethylene and polypropylene bags 
using a continuous web of such bags. Examples of such machines include the Sprint® 
SP-100V and SP-100H systems available from Automated Packaging Systems, Inc. of 
Streetsboro, Ohio. Such systems may require some modifications in order to properly 
feed and seal the breather pouches 100 of the present invention as the handling of 
TYVEK® is substantially different that the handling and tearing characteristics of 
polyethylene and polypropylene for which such machines were designed. Exemplary 
modifications may include the use of gripper belts (not shown) with an increased tack in 
order to prevent the TYVEK® face of the pouches 100 from machine direction slippage, 
and replacement of the standard heat sealing bar (not shown) with a heat sealing bar 
capable of providing the necessary 3/8 inch wide microbial barrier seal. 

The second embodiment of the second aspect conveys the continuous web 10 to 
the fill location from a horizontal side of the fill location (i.e. , a side-feed method). The 
commercially available automatic packaging machines disclosed above include the 
electronic sensors, electronic controls and mechanical systems necessary for 
automatically achieving steps (ii) and (iii) of the process (i.e., conveying the web 10 in a 
machine direction x until the leading pouch 101 is positioned at a fill location, and 
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automatically transversely separating the first 20 and second 30 layers of the web 10 
along the first lateral side 11 of the web 10 so as to provide access to the retention 
chamber 119 defined by the leading pouch 101). Step (iii) will typically be accompanied 
by the step of either automatically detaching the first 20 and second 30 layers along the 
line of attachment 51, or slitting the second layer 30 within the processing margin 50. 

A medical device 200 is then placed, typically by hand, within the retention 
chamber 119 of the leading pouch 101 through the open second end 114 of the leading 
pouch 101. Certain medical devices 200 may be susceptible to automatic loading of the 
medical device 200 into the leading pouch 101 using automatic loading equipment 
including vibratory bowl feeders such as the Accu-Count® Advantage, Accu-Count® 
107, 1 18 and 124, and Dac-1000 available from Automated Packaging Systems, Inc. of 
Streetsboro, Ohio. 

The commercially available automatic packaging machines disclosed above and 
modified as necessary, include the electronic sensors, electronic controls and mechanical 
systems necessary for automatically achieving steps (v) through (vii) of the process (i.e., 
sealing the leading pouch 101 along the first lateral side 11 of the web 10 with the 
medical device 200 retained within the retention chamber 119, trimming the processing 
margin 50 from the web 10 along a trim line (not shown) and automatically detaching the 
leading pouch 101 from the trailing pouch 102 along the lines of weakness 41 and 42" in 
the first 20 and second 30 layers between the leading pouch 101 and the immediately 
trailing pouch 102). The lines of weakness 41 and 42" in the first 20 and second 30 
layers must be configured and arranged with tear strengths suited to the specific machine 
employed. 
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